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PREFACE

This report is prepared under guidance contained in the Recommended
Guidelines for Safety Inspection of Dams, for Phase I Investigations.
Copies of these guidelines may be obtained from the Office of Chief of
Engineers, Washington, D.C. 20314. The purpose of a Phase I Investigation
is to identify expeditiously those dams which may pose hazards to human life
or property. The assessment of the general condition of the dam is based
upon available data and visual inspections. Detailed investigation, and
analyses involving topographic mapping, subsurface investigations, testing,
and detailed computational evaluations are beyond the scope of a Phase I
Investigation; however, the investigation is intended to identify any need
for such studies.

In reviewing this report, it should be realized that the reported con-
dition of the dam is based on observations of field conditions at the time
of inspection along with data available to the inspection team. In cases
where the reservoir was lowered or drained prior to inspection, such action,
while improving the stability and safety of the dam, removes the normal load
on the structure and may obscure certain conditions which might otherwise be
detectable if inspected under the normal operating environment of the struc-
ture.

It is important to note that the condition of a dam depends on numerous
and constantly changing internal and external conditions, and is evolution-
ary in nature. It would be incorrect to assume that the present condition
of the dam will continue to represent the condition of the dam at some point
in the future. Only through frequent inspections can unsafe conditions be
detected and only through continued care and maintenance can these conditions
be prevented or corrected.

Phase I inspections are not intended to provide detailed hydrologic
and hydraulic analyses. In accordance with the established Guidelines, and
Spillway Test flood is based on the estimated "Probable Maximum Flood" for
the region (greatest reasonably possible storm runoff), or fractions thereof.
Because of the magnitude and rarity of such a storm event, a finding that a
spillway will not pass the test flood should not be interpreted as neces-
sarily posing a highly inadequate condition. The test flood provides a
measure of relative spillway capacity and serves as an aide in determining
the need for more detailed hudrologic and hydraulic studies, considering the
size of the dam, its general condition and the downstream damage potential.

S,co1,



PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

SIXMILE CREEK DAM
I.D. NO. NY 395

# 75A-710
OSWEGO RIVER BASIN

TOMPKINS COUNTY, NEW YORK

PAGE NO.

- ASSESSMENT

- OVERVIEW PHOTOGRAPH

1 PROJECT INFORMATION 1

1.1 GENERAL 1

1.2 DESCRIPTION OF PROJECT 1

1.3 PERTINENT DATA 3

2 ENGINEERING DATA 4

2.1 GEOTECHNICAL DATA 4

2.2 DESIGN RECORDS 4

2.3 CONSTRUCTION RECORDS 4

2.4 OPERATION RECORDS 
4

2.5 EVALUATION OF DATA 
4

3 VISUAL INSPECTION 5

3.1 FINDINGS 5

3.2 EVALUATION OF OBSERVATIONS 6

4 OPERATION AND MAINTENANCE PROCEDURES 7

4.1 PROCEDURES 7

4.2 MAINTENANCE OF DAM 7

4.3 WARNING SYSTEM IN EFFECT 7

4.4 EVALUATION 7

5 HYDRAULIC/HYDROLOGIC 8

5.1 DRAINAGE AREA CHARACTERISTICS 8



PAGE NO.

5.2 ANALYSIS CRITERIA 8

5.3 SPILLWAY CAPACITY 8

5.4 RESERVOIR CAPACITY 8

5.5 FLOODS OF RECORD 9

5.6 OVERTOPPING POTENTIAL 9

5.7 EVALUATION 9

6 STRUCTURAL STABILITY 10

6.1 EVALUATION OF STRUCTURAL STABILITY 10

7 ASSESSMENT/RECOMMENDATIONS 11

7.1 ASSESSMENT 11

7.2 RECOMMENDED MEASURES 11

APPENDIX

A. PHOTOGRAPHS

B. VISUAL INSPECTION CHECKLIST

C. HYDROLOGIC/HYDRAULIC ENGINEERING DATA AND COMPUTATIONS

D. REFERENCES

E. PREVIOUS INSPECTION REPORTS AND AVAILABLE DOCUMENTS

F. DRAWINGS

l I--



PHASE I INSPECTION REPORT

NATIONAL DAM SAFETY PROGRAM

Name of Dam: Sixmile Creek Dam

State Located: New York

County: Tompkins

Watershed: Oswego River Basin

Stream: Sixmile Creek

Date of Inspection: July 9, 1981

Assessment

Examination of available documents and a-visual inspection of the dam did
not reveal any conditions which constitute an immediate hazard to human life
or property. However, several deficiencies were noted which should be eval-
uated and remedied.

The most serious deficiency was a lack of a safe, suitable access to the
operating mechanism for the low-level outlet. In the event of an emergency
at the dam, it would be extremely difficult to dewater the reservoir under
present conditions. The operating condition of the outlet works is also in
question.

The spillway could not be examined closely due to lack of access and be-
cause discharge was occurring over the weir. A more detailed investigation
of the dam and outlet is recommended during a low flow period. The investiga-
tion should be commenced within six months of the date of notification of the
Owner. The results of such an investigation may indicate the need for a
stability analysis of the structure. The analysis, and any remedial measures
deemed appropriate as a result of the investigation should be completed with-
in 12 months.

The hydrologic/hydraulic analysis performed indicates that the spillway
does not have sufficient capacity to discharge the peak outflow from storms
exceeding 7.5 percent of the Probable Maximum Flood (PMF). During a one-half
PMF storm, the abutments of the dam would be overtopped by 13 feet. A high
tailwater would provide stability, and failure due to erosion is unlikely.
If the dam did fail during a one-half PMF storm, the additional flood water
would not significantly increase the hazard to downstream areas that would
exist prior to failure. NTherefore, the spillway is assessed as inadequate.

-- Since the spillway already extends across the full width of the gorge,
there is no way to effectively increase its length or capacity. In addition,
it should be noted that even if the dam did not exist, downstream flooding
would occur during large storm events due to the configuration of the bedrock
channel.
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Other deficiencies as outlined below should be corrected within 12 months
of the date of notification of the Owner:

1. The operating condition of the sluice gate on the low-level outlet
should be tested and repaired as necessary for dependable operation.

2. The deteriorated concrete on the abutments should be repaired, and

the brick facing replaced or repaired as necessary.

3. Vegetation growing on the abutment should be removed.

4. The concrete sill on the weir should be repaired to prevent further
leakage beneath it.

5. Any open Soints in the spillway should be repointed, particularly in
the area of heavy efflorescence.

6. An emergency action plan should be developed for the notification
and evacuation of downstream residn

Edward M. Greco, P.E.
Project Manager
Metcalf & Eddy of New York, Inc.
New %rk Regislati No. 47463

'George . Fulton, P.E.
Vice President
Me alf & Eddy of ew York, Inc.
N YrkR is r on No. 22390

Approved By:
... mit , Jr.

New York District Engineer

Date: "_, _ _ __-_ _ _ _ _ _
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

SIXMILE CREEK DAM
I.D. NO. NY 395

OSWEGO RIVER BASIN
TOMPKINS COUNTY

SECTION 1: PROJECT INFORMATION

1.1 GENERAL

a. Authority
The Phase I inspection reported herein was authorized by the Department
of the Army, New York District, Corps of Engineers, to fulfill the re-
quirements of the National Dam Inspection Act, Public Law 92-367.

b. Purpose of Inspection
This inspection was conducted to evaluate the existing conditions of the
dam, to identify deficiencies and hazardous conditions, to determine if
these deficiencies constitute hazards to life and property, and to
recommend remedial measures where required.

1.2 DESCRIPTION OF PROJECT

a. Description of Dam
The Sixmile Creek Dam is a reinforced concrete arch dam with brick
facing. Two outlet conduits and a water supply main pass through the
toe near the right (east) abutment of the dam.

The spillway is approximately 65 feet long, constructed as a circular
arch with radius of 60 feet in the downstream direction. The upstream
face of the spillway slopes at 45 degrees. The maximum height of the
spillway is 31 feet from the original stream bed to the crest. The
narrow concrete abutments, 9 and 12 wide, stand approximately 5.5 feet
above the crest of the weir.

The dam was constructed across the narrow bedrock gorge through which
Sixmile Creek flows. The foundation extends to sound rock, approxi-
mately 5 to 6 feet, to a maximum 18 feet below the stream bed. Frac-
tures in the bedrock below the foundation were sealed by vertical drill
holes filled with compacted clay. The arched weir was constructed
using a single course of vitrified shale brick to form the upstream
and downstream walls. The brick facing was then reinforced in stages
with steel bands set in mortar, before the concrete was added to the
interior. The concrete abutments of the dam are also faced with brick.

A 5-foot diameter cast-iron culvert at the toe of the spillway serves
as a low-level outlet. Under normal operating conditions, flow through
the culvert would be controlled by a sluice gate at the outlet end.
The gate control mechanism is visible on the right abutment.

t1
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The remains of the intake structure for the water supply system are
located in the reservoir, upstream of the dam. It consists of a gate-
house and wet well constructed as a concrete block superstructure on a
brick foundation. The intake to the wet well is a rectangular opening
with a trash rack, located at the base of the structure. A 24-inch
diameter water main extends from the wet well, through the toe of the
spillway, and along the downstream channel. An 8-inch diameter blowoff
pipe also extends from the wet well to the downstream face of the spill-
way.

There are no longer any gate control mechanisms inside the abandoned
gatehouse. The remains of several rack and pinion mechanisms can
be seen on the right abutment of the dam, but their function is un-
known.

A low concrete ogee weir spans the stream channel about 500 feet down-
stream of the dam, creating a large stilling basin in the natural
bedrock channel.

b. Location
The Sixmile Creek Dam, known locally as the Thirty-Foot Dam, is located
between Routes 79 and 119, approximately 1 mile upstream (southeast) of
the City of Ithaca.

c. Size Classification
The dam is a maximum 36.5 feet high at the abutments and has a storage
capacity of 287 acre-feet. Therefore, the dam is in the small size
category as defined by the "Recommended Guidelines for Safety Inspec-
tion of Dams".

d. Hazard Classification
The dam is classified as "high" hazard due to the presence of commercial
and residential development adjacent to the stream bed in the City of
Ithaca, about 1 mile downstream.

e. Ownership
The dam is owned by the City of Ithaca and formerly operated by the
Department of Public Works/Water and Sewer Division. Mr. Philip Cox,
City Engineer, was contacted concerning inspection of this dam. His
address is: City Hall, 108 Green Street, Ithaca, New York, 14850.

f. Purpose of the Dam
The dam was constructed by the Ithaca Water Co. to create a water sup-
ply reservoir. Although no longer in use as a water source, the reser-
voir was used in the past as a backup supply.

g. Dam and Construction History
The dam was constructed in 1903 for the Ithaca Waterworks Company, and
was subsequently taken over by the City of Ithaca for water supply.
Plans and construction specifications were prepared by G.S. Williams,
who also supervised the construction of the dam by Tucker & Vinton,
Inc., of New York City. A detailed discussion of the design and con-
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struction history of this dam is available in Paper No. 981 of the
Transactions of the American Society of Civil Engineers. The relevant
sections of this article have been included in Appendix E.

h. Normal Operation Procedures
There is no normal operating procedure at the dam, and most of the oper-
ating equipment is either damaged or missing. The last time the water
main was used was in 1959, when the Ithaca Reservoir at Potters Falls
Dam was drained to facilitate maintenance work.

1.3 PERTINENT DATA

a. Drainage Area (Sq. mi.) 47

b. Discharge at Dam (cfs)
Concrete spillway, water surface at top of abutments 2,599
Low-level outlet, water surface at crest of spillway 687

c. Elevation (Plan Datum, approximately equal to USGS Mean Sea Level
minus 382)
Top of Dam 206.5
Crest of Spillway 201
Outlet invert of low-level outlet pipe 170

d. Reservoir Surface Area (acres)
Top of Dam 20
Crest of Spillway 20

e. Storage Capacity (acre-feet)
Top of Dam 397
Crest of Spillway 287

f. Dam
Concrete arch spillway and abutments

g. Spillway
Concrete arch, curved weir with concrete abutments;
Length of weir: (ft) 65
Length of abutments (ft): (east abutment) 12

(west abutment) 9

h. Low Level Outlets
1. One 60-inch diameter cast-iron culvert with sluice gate at out-

let end.
2. One 8-inch diameter blowoff pipe from intake tower.
3. One 24-inch diameter cast-iron water main, no longer functional.

3



SECTION 2: ENGINEERING DATA

2.1 GEOTECHNICAL DATA

a. Geology
Sixmile Creek Dam is located in the Southern New York Section of the
Appalachian Plateau physiographic province. The bedrock in this area
consists of shales, siltstones, and sandstones that have been uplifted
and gently folded into regional basin structures. The bedrock at the
dam is a dark gray, thin-bedded shale with prominent vertical joints
that form the steep walls of the gorge below the dam. A review of the
"Geologic Map of New York" indicated that there are no faults in the
vicinity of the dam.

Surficial soils in the area are the result of glaciations during the
Pleistocene Epoch, the last of which was the Wisconsin Glaciation.

b. Subsurface Investigations
There are no records of any subsurface investigation for Sixmile Creek
Dam. Continuous bedrock outcrops are visible at the abutments, and in
the downstream channel of the dam.

2.2 DESIGN RECORDS

The only engineering data available are included in the ASCE Transactions
Paper No. 981 (see Appendix E). No other design records were available.

2.3 CONSTRUCTION RECORDS

The dam was constructed in 1903 by Tucker & Vinton, Inc. There is some
correspondence available concerning the construction (see Appendix E).
The design engineer, G.S. Williams, supervised the construction. The
most significant change in the original design was that the spillway
height was reduced from the proposed 90 feet to 30 feet.

2.4 OPERATION RECORDS

No operation records are available for this structure.

2.5 EVALUATION OF DATA

Information used for the preparation of this report was obtained from
the Department of Environmental Conservation files and from the City
of Ithaca, Department of Public Works/Water and Sewer Division. The
information available appeared to be reasonably accurate. A description
of the design and construction of the dam written by the design engin-
eer on the project provided the most useful information.
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SECTION 3: VISUAL INSPECTION

3.1 FINDINGS

a. General
A visual inspection of Sixmile Creek Dam was conducted on July 9, 1981.
The weather was sunny with the temperature in the 80's. The water
level at the time of the inspection was slightly above the crest of the
weir.

b. Dam
Inspection of the spillway and abutments was hampered by the discharge
over the weir, and by the lack of access to the gatehouse, the abut-
mnets and to the toe of the spillway.

The downstream face of the weir appears to be in fair condition. Some
patches of efflorescence could be seen, but for the most part the brick
work is intact, with only a few open joints. The crest of the weir was
clear of debris. Besides the flow over the crest, water could be seen
leaking beneath the concrete sill on the weir.

The concrete and brick abutments are in fair to poor condition. At the
right abutment, the brick pavement on the visible downstream corner is
eroded, and the underlying exposed concrete is heavily spalled. The re-
maining brick work on this abutment is in poor condition, with open
joints due to missing mortar, and heavy efflorescence. Some vegetation
is growing on the abutment at the contact with the bedrock cliff. The
left abutment is in similar condition.

c. Low-Level Outlet
The remains of a set of rack and pinion mechanisms are visible on the
right abutment of the dam, however, due to lack of access to this area,
their condition could not be determined. They did not appear to be
operational and their function is unknown.

At the time of the inspection, the low-level outlet pipe was mostly sub-
merged and the sluice gate was apparently closed

The cast-iron stand and gate stem on the right abutment which operates
the low-level outlet has reportedly not been used in about 20 years.
There is no operator on the gate stand, and the stem which extends to
the sluice gate is bent. Again, lack of access to this area prevented
a thorough inspection of the equipment.

d. Gatehouse
The gatehouse is in fair condition, with no obvious signs of settlement
or displacement of the concrete blocks which form the superstructure.
A few open joints were visible between the blocks, and much of the
surface is pockmarked by weathering and presumably by vandalism. The
brick foundation which was visible above the water line appeared to be
in good condition, with the brick work intact.
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There is no walkway leading to the gatehouse from either the abutment
or the rock cliff above the reservoir. The gatehouse has been abandoned,
the door is gone, and no gate valve stems or other operating equipment
remain.

e. Downstream Channel
The stilling basin below the dam is generally clear of debris. However,
the banks of the channel are very steep and overgrown with trees with-
in this area. Many of the trees have overturned as the banks were
eroded, and now overhang the stilling basin.

The 24-inch water main is supported by concrete blocks, and is partially
submerged in the stilling basin. The pipe is no longer in use, and due
to washouts farther downstream, it is no longer connected to the fil-
tration plant.

The ogee weir which forms the stilling basin is in fair condition. The
right wing wall exhibits some spalled concrete at the water line, and a
vertical crack down the middle. Some leakage is occurring beneath the
wall at the interface with the exposed bedrock surface. The concrete
work on the weir itself is in fair condition, with only minor spalling
evident along horizontal cracks and vertical construction joints.

Horizontal outcrops of shale occur at the base of the ogee weir and in
other areas farther along the stream bed. Just beyond the weir the
high, steep, rock walls of the gorge are reduced to low-lying slopes
covered with trees.

f. Rpservoir Area
The reservoir area is partially contained by the nearly vertical bed-
rock walls which form the gorge. The remaining area consists of steep,
tree-covered slopes. There are no visible signs of instability in the
area. However, the steepness of the slopes, and the reported siltation
problems known to occur within the Sixmile Creek watershed would indi-
cate that some sedimentation problems may exist in the reservoir area.

3.2 EVALUATION OF OBSERVATIONS

Inspection of the dam revealed the following deficiencies:

1. Lack of access to the spillway, abutments, and gate stand for the
low-level outlet, and inoperability of the outlet,

2. Deterioration of the concrete and brick work on both abutments,
3. Vegetation growing on the abutments, and overhanging the stilling

basin,
4. Leakage under the sill on the crest of the spillway,
5. Some open jointing, and minor efflorescence on the downstream face

of the spillway.
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SECTION 4: OPERATION AND MAINTENANCE PROCEDURES

4.1 PROCEDURES

There are no formal operating procedures for this dam, which is no long-
er used for water supply storage. The only flow occurs as uncontrolled
discharge over the spillway.

4.2 MAINTENANCE OF DAM

There is no establisned maintenance plan for this dam. Personnel from
the Ithaca Water and Sewer Division reportedly make periodic visits
to the site to monitor the condition of the dam.

4.3 WARNING SYSTEM IN EFFECT

No apparent warning system is present for evacuation of downstream
residents.

4.4 EVALUTION

The operation procedures in the event of an emergency at this structure
are unsatisfactory. In addition, increased maintenance efforts are
required to correct the deficiencies noted in Section 3.2.

7



SECTION 5: HYDROLOGIC/HYDRAULIC

5.1 DRAINAGE AREA CHARACTERISTICS

The 47 square mile (1,498-acre) watershed of Sixmile Creek Dam is
indicated approximately on the "Vicinity Map" in Appendix F. Topography
in the watershed is generally hilly, with slopes ranging from 5 to 50
percent along the primary drainage path, and from 10 to 35 percent in
the uplands. Elevations of the hills which form the drainage divide
range from 680 to 1,400 feet above the level of the reservoir.

The watershed is comprised of agricultural and relatively undeveloped
open fields and woodlands. Several tracts of State Forest land are in-
cluded in the eastern part of the drainage area. The Town of Brook-
tondale located in the southern portion of the watershed is apparently
the largest developed area.

The major stream draining the watershed is Sixmile Creek, which for most
of its length flows in a steep bedrock gorge. Numerous tributary
streams have eroded deep, subparallel channels in the hillsides adjacent
to the creek. The somewhat rectangular drainage pattern is typical of
areas where drainage has developed on jointed bedrock.

There are few wetland areas within the watershed. The only other sig-
nificant body of water is Ithaca Reservoir, about 3,000 feet upstream
of Sixmile Creek Dam.

5.2 ANALYSIS CRITERIA

The analysis of the spillway capacity of the dam and storage of the res-
ervoir was performed using the Corp of Engineers HEC-l computer model.
The unit hydrograph was defined by the Snyder Synthetic Unit Hydrograph
method, and the Modified Puls routing procedure was incorporated. The
Probable Maximum Precipitation (PMP) was 21.0 inches (24 hrs., 200 sq.
miles) from Hydrometeorological Report #33, in accordance with recommend-
ed guidelines of the Corps of Engineers. The floods selected for anal-
ysis were 50 and 100 percent of the Probable Maximum Flood (PMF) flows.
The PMF inflow of 37,350 cfs was routed through the reservoir and the
peak outflow was determined to be 37,300 cfs. The one-half PMF inflow
was 18,670 cfs and the routed outflow was 18,640 cfs.

5.3 SPILLWAY CAPACITY

The spillway is a 65-foot-long, curved concrete and brick structure
which forms an uncontrolled, narrow-crested weir. The abutments of the
spillway each stand approximately 5.5 feet higher than the crest. Spill-
way capacity to the top of the abutments is 2,599 cfs.

5.4 RESERVOIR CAPACITY

The normal water surface is at or near the spillway crest elevation of
201 (plan datum). Using information from a 1925 report by the New York
Department of the State Engineer and Surveyor, the impounding capacity

8
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at this elevation is 287 acre-feet (12,500,000 gallons). Surcharge
storage capacity to the top of the abutments (El. 206.5) adds 110
acre-feet, which is equivalent to a direct runoff depth of 0.9 inches
over the watershed. The total calculated storage capacity is 397 acre-
feet. However, due to the heavy siltation rate in the reservoir, the
actual capacity may be much lower than the calculated value.

5.5 FLOODS OF RECORD

According to a 1925 report, the maximum flood at the site of the dam
was 8,500 cfs in June 21, 1905. No more recent flood records are
available.

5-6 OVERTOPPING POTENTIAL

Analyses using the PMF and one-half PMF storm events indicate that the
spillway does not have sufficient discharge capacity. The computed
depths of overtopping for these two events are 23.2 and 13.0 feet
respectively, over the top of the dam. All storm events exceeding 7.5
percent of the PMF will result in the dam being overtopped.

5.7 EVALUATION

The hydrologic/hydraulic analysis indicates that the spillway does not
have sufficient capacity to discharge the peak outflow from storms
exceeding 7.5 percent of the PMF. However, overtopping of the concrete
abutments of the spillway is not likely to cause failure of the dam.
Therefore, according to Corps of Engineers guidelines, the spillway
should be assessed as inadequate.

It should be pointed out that during large storm events flooding would
occur in the downstream commercial/residential areas of Ithaca even if
the dam did not exist, because the spillway extends across the entire
width of the gorge. Since there is no way to increase the length of
capacity of the spillway at this site, the Corps criteria for adequacy
of the spillway section is not applicable.

9



SECTION 6: STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations
The dam is a double curvature arch dam constructed of concrete with a
facing of mortared brick. The base and abutments tie into bedrock that
is horizontally bedded shale.

Visual observation of the spillway and abutments was hampered by dis-
charge over the weir, and by the lack of access to the abutments.
Although several localized areas of efflorescence were noted on the
face of the spillway, no leakage was apparent through the brick facing.

A wet area was noted in the bedrock wall downstream of the right abut-
ment. This apparent seepage may be the result of groundwater recharging
at the top of the wall and moving along fractures and bedding planes in
the rock before discharging into the stream channel.

b. Design and Construction Data
A summary of the design and construction history of the dam was prepared
by the Engineer on the project, G.S. Williams, and has been included in
Appendix E. This was the only design or construction data available.

c. Evaluation of Stability
A stability analysis of an arch dam is beyond the scope of a Phase I
inspection. Runoff from one-half the PMF would overtop the dam abut-
ments by 13 feet. However, since the dam is a concrete and masonry
structure with bedrock at the abutments, erosion is not likely to cause
failure. The high tailwater resulting from spillway discharge and sur-
face runoff downstream will provide stability to the dam during the one-
half PMF storm. Furthermore, if the dam were to fail during such a
storm, it is unlikely to produce a significant increase in the flooding
in downstream areas from that which would exist prior to failure. For
these reasons, a stability analysis is not recommended at this time.

It is recommended that the stilling basin be dewatered to permit a more
detailed investigation at the toe of the dam under no-flow conditions.
The purpose would be to identify any conditions which may affect the
stability of the structure. These conditions may include seepage at
the toe or through the dam, and/or deterioration of the brick or con-
crete. The results of such an investigation may indicate the need for
a stability analysis of this structure.

d. Seismic Stability
The dam is located in Seismic Zone 1. No seismic stability analysis
was performed for this structure.
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SECTION 7: ASSESSMENT/RECOMMENDATIONS

7.1 ASSESSMENT

a. Safety
The Phase I Inspection of Sixmile Creek Dam revealed the following
deficiencies:

1. Lack of access to the spillway, abutment and operating mechanism for
the low-level outlet,

2. Inoperability of the low-level outlet,
3. Deterioration of the concrete and brick work on both abutments of

the dam.
4. Vegetation growing on the abutments, and overhanging the stilling

basin.
5. Leakage under the sill on the crest of the spillway.
6. Some open jointing, and minor efflorescence, on the downstream face

of the spillway.

The spillway capacity is inadequate for the peak outflow from storms
exceeding 7.5 percent of the Probable Maximum Flood (PMF). During a
one-half PMF storm, the abutments of the dam would be overtopped by
13 feet. However, failure is unlikely to occur because of a high
tailwater and the concrete and masonry construction of the dam. Due
to the configuration of the gorge, there is no way to increase the
length or capacity of the spillway at this site. The spillway is
therefore assessed as inadequate.

b. Adequacy of Information
No plans were available for this structure. However, the information
provided in the discussion by the design engineer was thorough and
appeared to be accurate.

c. Need for Additional Investigations
It is recommended that a more detailed inspection of the spillway be
conducted during a period of no flow over the weir. In addition, a
close-up inspection of the abutments and low-level outlet is recommended
as soon as some suitable access is provided. The results of such an
investigation may indicate the need for a stability analysis on the
structure.

d. Urgency
The investigation of the spillway section should be undertaken within
six months of the date of notification of the Owner. Remedial measures
deemed appropriate as a result of the investigation, and other deficien-
cies as outlined below should be corrected within 12 months of the date
of notification.

7.2 RECOMMENDED MEASURES

a. Some suitable, safe access should be constructed to the abutments
of the dam, particularly to the mechanism on the right abutment
which operates the low-level outlet.
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b. The operating condition of the sluice gate on the low-level outlet
should be tested and repaired as necessary for dependable operation.

c. The deteriorated concrete on the abutments should be repaired, and
the brick facing replaced or repaired as necessary.

d. Vegetation growing on the abutments should be removed.
e. The concrete sill on the weir should be repaired to prevent further

leakage through it.
f. Any open joints in the spillway should be repointed, particularly

in the area of heavy efflorescence.
g. An emergency action plan should be developed for the notification

and evacuation of downstream residents.

12



APPENDIX A

PHOTOGRAPHS



DOWNSTREAM VIEW OF SPILL WAY AND ABUTMENTS

GATEHOUSE



I

OVERVIEW OF SPILLWAY, RIGHT ABUTMENT, AND

GATEHOUSE (NOTE WATER MAIN AT TOE OF DAM)

LEAKAGE UNDER SILL OF SPILLWAY1
I
I



I

RACK AND PINION MECHANISM ON LOW-LEVEL OUTLET
(NOTE SPALLING AND OPEN JOINTS ON ABUTMENT)

V4-

LOW-LEVEL OUTLETS AND WATER MAIN AT TOE OF DAM
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UPSTREAM VIEW OF LEFT ABUTMENT

DOWNSTREAM VIEW OF LEFT ABUTMENT



WEIR DOWNSTREAM OF DAM

WATER MAIN ALONG DOWNSTREAM CHANNEL
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93-15-3(9/80)

VISUAL INSPECTION CHECKLIST

1) Basic Data

a. General

Name of Dam Sym'le areek barm

Fed. I.D. * mV 3q5 DEC Dam No. 75A- 710

River Basin 05!!4 0

Location: Town H-hoco. County Tom 1: ") S

Stream Name 5t'Amrn Creek

Tributary of Ca&uga IVlef

Latitude (N) 2.Longitude (W) 7(o' 9-8. S'

Type of Dam cAn,-fne r cvi sf',lula and bu.'d nrnets

Hazard Category C - Hih Hazo r

Date(s) of Inspection Sa 9, Aq

Weather Conditions 6unng 850

Reservoir Level at Time of Inspection ZOI (Pkan ea$L~m )

b. Inspection Personnel CcArol Weet ZeSinald BarYoev 50,5o Pierce

L,'r m 1h ecchi

c. Persons Contacted (Including Address & Phone No.)

Hr. Ph'l,? Co, C;j-gt. gn-g,

C;h q41i IoI t orc., street

4 aea., Jcw vo k l'4150

d. History:

Date Constructed I 0 3 Date(s) Reconstructed -

Designer 6.5. W ai4rms

Constructed By 1ZAC-ter V0+000 Tne. N 1Jw. 'lo( Ic

Owner C;h f 14Viac

41 Plan da4WUM1 MSL rninus 387-



93-15-3(9/80)

2) Embankment

a. Characteristics

(1) Embankment Material nO dntcnt. cnc4vk- vLA

_ (2) Cutoff Type fOrt

(3) Impervious Core

(4) Internal Drainage System -

(5) Miscellaneous -

b. Crest N IA

(1) Vertical Alignment

(2) Horizontal Alignment

(3) Surface Cracks

(4) Miscellaneous

c. Upstream Slope N 1A

(1) Slope (Estimate) (V:H)

(2) Undesirable Growth or Debris, Animal Burrows

(3) Sloughing, Subsidence or Depressions



93-15-3(9/80)

(4) Slope Protection

(5) Surface Cracks or Movement at Toe

d. Downstream Slope NIA

(1) Slope (Estimate - V:H)

(2) Undesirable Growth or Debris, Animal Burrows

(3) Sloughing, Subsidence or Depressions

(4) Surface Cracks or Movement at Toe

(5) Seepage

(6) External Drainage System (Ditches, Trenches; Blanket)

(7) Condition Around Outlet Structure

(8) Seepage Beyond Toe

e. Abutments - Embankment Contact

Conerfe cbcJ-m&+s kLe'-ed in +b beir-OCk walls O on j

BecocLk 'is hoc,7ontaII4 - bedded ShleI Sis,%s-ones /sanchA~e..a
w4, Vje-t &I and ho((zontad 4Cmeture ptlanes

_1



A.

93-15-3(9/80)

(1) Erosion at Contact -none visible

(2) Seepage Along Contact *(igth- 5ee +h2uqh Oedrme co*d
~ri

sli 5hi- grD& 4 ii of weecks

3) Drainage System

a. Description of System KMonle

b. Condition of System _______________________

c. Discharge from Drainage System ___________________

4I) Instrumentation (Momumentation/Surveys, Observation Wells, Weirs,
Piezonieters, Etc.) tNoMe



93-15-3(9/80)

5) Reservoir

a. Slopes Ver &qze- sidtd WrCI o ret 52 S 5eanned bk.j -arei seItwa".

C.ese(Voir area surovv-)ded rmereik f SID sfep od~d sloff~s

b. Sedimentation heaV g Guf A C UM&AhOwv rortedd on' VmJeYVO I

c. Unusual Conditions Which Affect Dam Po*s FallIs barn loced deWa'%

I r Ili ujestreomn also ;e&vr nto -rescrvolr

6) Area Downstream of Dam

a. Downstream Hazard (No. of Homes, Highways, etc.) bowntwnJr V-hoa

5+,w 4ed le-si 4han M oilt~s dp.on~fearn

b. Seepage, Unusual Growth rowe mftb~l - "wZ

c. Evidence of Movement Beyond Toe of Dam flont Visib(e- 5utbwer~d

d. Condition of Downstream Channel -( ' ift~i frees cueh-Iark~nq

7) Spillway(s) (Including Discharge Conveyance Channel)

a. General unfec~)+?DILad sfeIIWU dfchet!-e n+D sifrearn c*onmS.

5h 14!id bostn qf- +ve af 4iorn crc. led low Ccwiceekc ca-e

we4' e~boL4* SO 600 -dxasvm

b. Condition of Service Spillway 4 1r sn " ~alited 19tches oc

efflnareseemc- bid- btric± -Fiacl~ intac*- Hosf jaritj -filled

,L-" nworfar. Cocard so i on c~csf o-4  ~eir ;s houjs

Wtinswsve Cti-eacki t rCLLL.V- scinq Ccstnuctjoev ,iomn

Rlowove Cres o nd som lea kae u~nder soll

Cresi cear o-f debwi



93-15-3(9/80)

c. Condition of Auxiliary Spillway IA

d. Condition of Discharge Conveyance Channel -Oa+-(L4ti kd'zc

)t..t+eD vfsbte ir ahanne-I Wf&4 ogee weir*. Cthanne c-tear

6+ dAYe .brio t S e rnet sIpjag av waL, +v I"- ti.t,,l.

gveeaWt bonics.

8) Reservoir Drain/Outlet

Type: Pipe v/ Conduit Other

Material: Concrete Metal C4S+-l rWh Other

Size: O- %v'Ch C Ifaan4cr Length ApPMlY. .o-(4'e t

Invert Elevations: Entrance etwm 170 Exit acem'h. 170

Physical Condition (Describe): Unobservable

Material: -Oas$ trin

Joints: (00/o '&an " d) Alignment

Structural Integrity:

Hydraulic Capability: Caurf 44j viopeobl e eclcuiete caec(!41

i's (.97

Means of Control: Gate V Valve Uncontrolled

Operation: Operable Inoperable /' Other

Present Condition (Describe): sl WeA kC4ose, ie' "rW.Mv j M

plAn Ib M7 orteA4j ther blbe-. Lock 2E reh$b ' .t

j* planl cda~lm e~lu4Is tw1L~ miu 3.2..



7
93-15-3(9/80)

9) Structural

a. Concrete Surfaces Conereht eealw e orre btck eaVing ho, S

&Pt AVM~ 4bAflwntS I+EaVU Sfalbig~eoec~

b. Structural Cracking nr1og V($A, - ('aet of aace Pe"ented

more +hoe!!q~i ige seero -of abtiws

c. Movement - Horizontal & Vertical Alignment (Settlement)

nor& vibl-

d. Junctions with Abutments or Embankments av.ag'wrf eWi un'e-

righ+ abwtN&e - Igcoe-I of se.wIe O rESt

e. Drains - Foundation, Joint, Face MIA

f. Water Passages, Conduits, Sluices Sluaee d-le on low- level OLu#(tf

'24-eh wI, m~sAan vd rr' btg"O4 Opok V'Iub(. 0+- f"

o4 s ,Ihow.- r tonwc .unehtrux.

g. Seepage or Leakage Ieawt.a uendo, ,10 On CreSt o ,?

W .. ... ....... .. hONN I )



93-15-3(9/80)

h. Joints - Construction, etc. -fe- oaM o~rs i kbrqk I~viiq m~

4ownworam -rce of v'11w". aBtgkw~or& on cab+w fS AOr eee t

mml~i'bISi bvacirs oe2ofos V e4:oex~ence -("m mort~ar

i. Foundation r edeqI 4fL deal an bed rvcc j IogoIdtdre4

- facures seala W14l cakd Ckuj

J. Abutments porCaidifM, 4 L +D Ised -and ctz, dAd coc-k anrd

k. Control Gateslon ioief-tete ot4-iet- e ond

1. Approach & Outlet Channels aggmachchaI f C Ior repor'4edW9 -50W& uLl.

OLkkef chonneI Ckor 0r debeiS. Hano tyfeS dr~ehdnj('k2 bemKr

m. Energy Dissipators (Plunge Pool, etc.) 5tjilh~t1 basm* 4&wid iii

ritua styrn channel I ow o09e wear- shtw&4-ed abou+v

goo -fe- dop&,onstrearn d4 4Am. Som e4-osj&* ev(4eA- on os
of basi n-

n. Intake Structures CZ&Le howse WAl uidf well ,,, rreevow Fir

SMrAC104-md cm-Aei h&-eve'r, uo4ee(u 4Atei6 b~ve k&

,abaldon grid 4he.-e~ve, Meed, kbp 102 !LL egLut;~Ei A)de.

o. Stability ceQ4!VS +i stable.

p. Miscellaneous -



93-15-3(9/80)

10) AnPurtenant Structures (Power House, Lock, Gatehouse, Other)

a. Description and Condition -AbxndonM' W~k Ilcus oil

reer'or.No s-ervic 17r~i, no Agaor rwgarh~

mLqhg~rms Iatiit. Valvres arI 1oA -Fgu 44hrbagh 010 ~7Oo'

- 9oslen. -statcra coldh Of Oa s -Fair.

&nrce4rC suja&nturc sh&,s -hr ooun s 4 Poe-I - fl-4 ics.

no, 0bVjLXS Crz&cbij dfSplcIcrtjen± or 5fft2MCi.

3Birici-foxxiettki infr~eft , oodi 4sC nfe

m. iA nattA Lvashd otd+- ~*A S7tVn. Q0 (02&

11) Operation Procedures (Lake Level Regulation):

ft~3vC - -Foiover we.4r ifuncontblted tD -level 40ui3-Lt

is Oosed er dkouns1ream VcL o-f ctavrv.

La...



APPENDIX C

HYDROLOGIC/HYDRAULIC ENGINEERING
DATA AND COMPUTATIONS



CHECK LIST FOR DAMS
HYDROLOGIC AND HYDRAULIC

ENGINEERING DATA

AREA-CAPACITY DATA:

Elevation Surface Area Storage Capacity
(ft.) (acres) (acre-ft.)

1) Top Of Dam 244. 5  q0 3q7

2) Design High Water
(Max. Design Pool) 01.0 287

3) Auxiliary Spillway
Crest -

4) pool Level with
Flashboards _ - --

5) Service Spillway
Crest 801.O _ -0 2.7

* Plan cttun w, a". eiLlft H tSL minus 397-

DISCHARGES
Volume
(cfs)

1) Average Daily IA

2) Spillway @ Maximum High Water '5a q 5

3) Spillway @ Design High Water NIA

4) Spillway @ Auxiliary Spillway Crest Elevation -

5) Low Level Outlet - prsen443 itnofcraxble_ (.87 CAs

6) Total (of all facilities) @ Maximum High Water 3 B( a.fs

7) Maximum Known Flood 9600 cis Cifo )

8) At Time of Inspection t £o CAS

93-15-4(9/80)
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CREST: ELEVATION: -06.19 plan Slw f&

Type: reo ' ire u.je&- tu4A &bwl-meet'S

Width: - Length: W(9 4eef

Spillover un&in* ted uwe acoss 5or. e.

Location

SP I LLWAY:

SERVICE AUXILIARY

%01.0 felan dav'1-n Elevation mom1_

_ _ __ch Type

65 fee Width -

Type of Control

_____ __ n Uncontrol led e --

Control led:

_ __ _Type --
(Flashboards; gate)

_Number

Size/Length -

Invert Material

Anticipated Length
of operating service

30 fel Chute Length --

t4.l w 4O Height Between Spillway Crest -

& Approach Channel Invert
(Weir Flow)

, 93-15-4(9/80)



3
HYDROMETEROLOG ICAL GAGES:

Type .)I

Locat ion:__________________________ ____

Records:

Date-

Max. Reading-

'FOOD WATER CONTROL SYSTEM:

Warning System: wwIe

Method of Controlled Releases (mechanisms):

93-15-4(9/80)
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DRAINAGE AREA: " -ju.ar'e rnI

DRAINAGE BASIN RUNOFF CHARACTERISTICS:

Land Use - Type: rul - aded / a ri&HI-furI

Terrain- Relief: modu,4c Jo t "ee' sleecs, numreys. 41rbtv , stvmams

Surface - Soil: !5 It& l tOSrfA

Runoff Potential (existing or planned extensive alterations to existing
(surface or subsurface conditions)

is-e sibfeg re1&tie4d and4eo'Cee(4 -aree cu

Potential Sedimentation problem areas (natural or man-made; present or future)

possible sl4ahaon fnbtems boed an pasd- M1"rv-nane

Potential Backwater problem areas for levels at maximum storage capacity

including surcharge storage:

"F&6+4a9L~i locAzed vv, cm-staj~l isLr4ce area 4,'c

2-0 acres

Dikes - Floodwalls (overflow £ non-overflow ) - Low reaches along the

Reservoir perimeter:

Location: AM0qZ

Elevation:

Reservoir:

Length @ Maximum Pool O.A (Miles)

Length of Shoreline (@ Spillway Crest) 0.9 (miles)

93-15-4(9/80)
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.6 .5 -j /1 ,,. 0 ~~/

.c .3

',I r i..:. , oP I o f th. ,. ri ; , a c :1 I fu,; v.z. ;,;:,. ,:. ,o r,-u-i. .. oacc to tl,
i,: C\H , ', mr.; n.,, .*'Lonv~.i

STAT-
r" ci- NiL'%vV YORK

CONSERVATCOIN COMvliSSiON

ALBANY

DAM REPORT

"LJ["< _ .~ ...,:7;.......................... O z .

CoNSERVA'iO., COMI'SSiON.

Divisio-N OF WATERS.

G ENTIJ-M EN :

I have the 1onnr to make the following report in relation to the structure l:.,,n as

Th., : st' d ........................... ......... Dan.(7 ,"

(Give :.a:nc ci stream)
ill th( J'owN of --. N- .............. ,---------------- ----------_--.-- County,

aboul ...... ............................. from the V illage or City of... -. ...-.. . .....................

The distance. . ....... stream from the 1am, to the..2- . . .......

ihe (ai is ow owned by ...................................
k G''e :cc Cru..ns

nd Gie van, an: .'iV:rc L

and was built in or about the year../. .,..P ...... .nd was extensivel c repaired or rc,',,, st ilu.','d

during the ........................

As it now statids, the spil!way portion of this dani is 1uit ef .... . .....................

-nd the other plo)'lions are buih f. ......... .............................
ct : '"1:w'c... Ctr ":. 1.:"I r- %I . h.- c' :..-:

As nearly a-; I cn learn, 1!, edharacter of the foni idatior I, ,l u I the rpi lI i4 iO

hS....................................... .................. a d I ' 1u (1c r111 I nin .,, i . 1 ," 1 '

fo lio d ", 11 ]L ",I i,:. ..... ... C .L . ....... .............. .............. . . ........



7/ /: I



r~lr!;(. W" ti.( f ?U .:' C thle j 1:! )J)c.Ve te str~dxn bied, it;z t I&;c, !e~s .1K *h .'Kj -

1w:.d

Ll t: (



'i'l,- I,.':; t .. . ....' / ....... 4 n ..... . 7....... .......... ... L7 ,I S ' : <
'I' ' " n* 1: 'i j I

",* : C :r p a il, i- aiOut ...... ,i..C. ................. h€ . ] J/ :, i h c; . o" the sl il v.::\ v i

abotlt ............................................................ feel b ( v the ltnlCt ( L t.

The ", ,..<, ilZ. a ..in iu f d1.;C a; . p. i'., w i : -: \c..n:c e iciay 1 -:

for drawing off the wctr from behind tl,. da. ore as fol s: ...........................

At the time of this inspection the water lev1 above the duai's ................. ft -------- I ......... in.

be'ov the crest dl the spillway.
above

(State briefly, in thc space beow, whether, in your judtnent, this dain is in gaad coaJi.a, or b.1 c. ;,;;!ia, describing piriituar!7
auy leaks or cracks or erosion; %%hih you may hav e ob.;rved.)

Li ii

(0

)

..... ,, ,? . .... 71:-- t : .t-'
.. . .

._....l , , - -:......... A/ ....- ..... .. ..........

• " . ::ne€, |., '2
. . .



Ccn,:crvatin C..,,r.i.-.;io,, Alblv, N. Y.

i. Name and andr.s of own.rC..y .. . .'.

2. D ate of con .-'.ructioln ... ......... l .. , ............ ............................................. ................. ....... .............

3. Uses of impounded water -. ..........i.t.. ....... .a . .,=, ..

4. Character of foundation hcd .. Pa.:k............................ ..............

5. M aterial of va;Ae spill ..................... V : tCP ...............................................

6. Length of wn te and dcpth below da ..1 .... . .Q.. .t.,... . .!:).:.. Yr .

7. Total length cf dam n including w aste .... I.0f . .........................................................................

8. 'Materia. of ................. Cora . .... .......................................

9. Dischargc,, size and 1.ca ;,,.TY .: ) .,,, Iro. - , , in.. , "

Below skc'ci section of wa.;te and section of dn, vith greatest heights and top t1hickncz-
and bottom thickness. On opposite side sketch general plan of darn and give distance from
a bridcge or from a tributary stream.

' , ; ' 5-.

" .... .... .. ... V . ...... .. ... .. ... ............. . ... ............. ,, . .

/:\%

A. ii:iiv n,4:N,&j
(7 1,/e

' 9 0 L

I K

I' :"i,.-(I.' .,, /. ..2* ,:..' .
, t,. " : :" ,' . ,.,.' , ,.



M-77 Y(,'!\! ST,..TE DE17rTET Or 'P(>'A C~sM.Ai:
t7- ,'T6) DAM INSPECION' Fji'FORT

(By Visual Inspection) 4 '/z /;j

Date
Dam Number River Basin Town County Vazard Class* & Inspector

Type ofConstruction Use

51 Earth w/concrete spillway E Water Supply

n Earth w/drop inlet pipe 5 Power

E] Earth wistone or riprap spillway El Recreation

[ Concrete lpo/'d/i-4/, ea. e.I,) El Fish and Wildlife
-- Stone 5 Farm Pond

ri Timber Q No Apparet Use-AbandotLed

Estimated Impoundment Size Estim ted Height o Da:1 above Streambed

El 1-5 acres 5 Under 10 feet

5 5-10 acres 0 10-25 feet

Over 10 acres (60 IL V-- Over 25 feet Jo'

Condition of Spillway

X Service satisfactory 5 Auxiliary satisfactory

5 In need of repair or maintenance f In need of repair or maintenance

Explain: e- , - ____ ,_____-_ _,_

Condition of Non-Overflow Section

r5 Satisfactory

5 In need of rc:a-.r or cintenance Expl!in: .

Condition of Mechanical Equipment

El Satisfactory

53 In need of repair or maintenance Explain:

Evaluation (From Visual Inspectn

No defects observed beyond normal mniintenance

5 Repairs rnquired beyond nornil maintenance
*Expla.n Hla ard Class, if Necessary



VEPAVT1MLNT 01'

ALBUANY'

Report of a Structure Impounrding Vater

To asist, inl Carr;.irig out the pu ion f Sctionl ;2 of the Conv:r-vat~on1 La, l.i Chapte"r LXNV of the

ConsoliJ:atud LawS of Ncx; York Stilt, rIlating to sacu:diglife and lrv1;,-ty and tie.: crectiokl, iccone-tructioi,,

or inainlenance of strtxtures for irnpoundi:ig Nvater, ov.niers of sutch stractures ale, requ,'Stud to fill ouat as Compicttly

as possible this rep~ort forma for each s-uvh da-ni or rescrvoir owned within the St-te of Nu~v York for vh~cljiia

or reports rclativc thercto arc on file ini thl~ 1)cpartimneet, and to return this report fornoget!.er wihprin3ts, cr

photogaplis explanatory thjereof to this department.

i. The structure i., on....... flowing i~lto ....- ,. - ... ill thc

Town o .... ............ Counity of... . and.... ~ ..

...... in.~ a C2.... ...cV 7/yr-~j

2. Is any part-of the structure bilit upon or does its pond flood any~ State landls? ...... ..... ...

3. The name and a'Jdress of tOx owner is..... ....... ~ . ..

4. The structure is used for .... 4~A Q~- ~~. ? .
.Tile material of the right baukl, inl the. direction A6Ith the cuvrre:Pt Fz ... .t .A~

spillway crest elevatiu tis: material has a top slope of ................... inchevs vr Ic~ a fooUt 110onzcntal 0:1 the

centcr linc- of the. structure, a verticid tlirlchnss at thli.;ix to of . :e.. fc, n4 l ( h t-)s~ar x

for a ve-tical ileiglit u: .... 4. ... f...t above the spilhav yct

6. The material of tle left baul, is ....... o .; /;: .............

a thicekness (of .... 1,~oe.ft and a heighAt of ..... lV .... et..

7. The niatural ntialof the bkx,1 oil Which thiC struclure rests is (ei:Lv,, Sanld, .' ,L-Juld-!S, soth;c

Slate, limeikstone, etc.) .............. ......../~v .. .... ............ ..........

......................... ........... ... ... ..................... ..... .. .

.......................................... ..... ... .... . .........
S. Stite1 the ella raCtr of the 1),:( ard the balk.. inl lv .P(ct to the hj W,-. X:VlOUu.-ness, wvater I,, v!rn: t

of c'x])o. Ul to airan to51h water, vniftkWilitV etc ..... '-'. ~4'

A/5 Iv /f Ze sj' v"~..5t{. ff. v4r.e;..C'.£~



0. I 6C I 1 : iP ill I;i'i .1 th I 1~j~li ~ tloa? /a'. .~ ia/ . I iliewl N l'; t j4Il,

(!:Vriln Of tIll' I i'nt1 ." epi.,l!I to tile ny 4, I' te m in .Ll!iilti ;il, Ile ;.).; ~ n~l1 ,I 1

of the hlay( n; in a phin iv, toi t he hi riwa Il! l ott crop pi a ; .

to. Whlat is; the thliek.e 64 th010 r .7~ 7-41 7iA-e/Ve'

i. At-, there any p))rus atv-m.s or fissures" ... .. .................

12. 'The wvatershedl at the: alove struc! ure and draining into the pondA foUried thoreby i.; 1uieius

13. 1l 'Ald area at t'l"ius;lwhav cest elevation is...... .0......acrci and the pcal npun: 4i2'Soo.00

Cubic 'ie:(.t C'f 'wate.

Tp '[he a inwuni klova1 XwOf thle str-eaml it the ttttue ' 60 0 cub-,- fect per -second on

15. Mas tlhe 'palhviv CaPn"C'ty cver ixen exceedvtd by a l-.th flow"............ ... ...........

Cron any pcusiblc e d flom& from the poi;4 otherwise than throuigh the wastcs inted t':7r and IS Of this

-C purt'......A/V.0 .... If so, give the location, the length ind the elev, tioli relative to the. spillway cret ad the

clia-actcr and slopes of the ground of such possible wastes ....................... ..... ............................... ..

06. State if any damnage to life or to ainy building,;, roads or Other property could lie caused by n:i. pocs bl

failurc of the above structure. Descrilte( the location, the chiaracter and thle Ilse of buoiilns belo.w the stlructulre

Which in'ai."t be damaged by ally iiure of thle structure; of roads adjacenat ayo or cross,Llg the str-can botv) the

ttructtiro, giving tile lowe.it elevation of the roadway above the stream bed and giving th-2 shape, the hieiJ-t anid the

width of streamn openings; and of any ernban'krnents or sleep slopes thiat any flood could pass over. A\l:,-) indicate

the charaote r and( w:- mande of the gi-ri'lld below the structure.

17. WASTEs. T1he spillvav of the above structure is ....63.... fet lon- inl the cl.eazr; the' v. :Aers are

held at the right end by\ a brknswa/. £*/.It 4  I vo top Of AN .l is. .. ". .. fvct aoete:'ila

crest, and has a top width of.... o............ feet; and at tile left (nol b% ..... .. P.... ........... tile

top of wichm is .... l C.'. ... feet above tine spillway Crest, and ha'; a P 'p) wi,ltti of.............tefet.

18. '1here a it'1;o f ir 1-m c'h a~ a Xrp'/00,V~~ / 1nl. inie' n ron :elr i ........

feet bcl,.,w th I . 'dlux,- crest; wii a 1Q 4i CC, , tte Q1IatI. ............. .. ...k* Wi,. in tl~ 6e zir by..-........

f lt i,1 nid tin. b- M. ................ f~! ,r *'vI'.



19. ANoN. ikiv: I.-plJ ;ay there is an apron buiia ).....................................................

f...r a wi,..th .f ... ... feet.

20. ]1o.3 the n:rli' rc any weakncv z es which are ljable to cause its fil'ire in high fir,'s? .............. ...........

21. SKI; Tel.i. Oi t.0 baCk (.f tli rtport make a sktch to scalo for eich di-'crcnt cross-section of the, ai,.Wc

st.icture M the gmrat,," : p".li,: vil:l the h...ight and the depth from the .urface of th, foundationthe . Lon, v:

the top width (for n c:'crtt' or mau5vry spii;way at two fee' below the CreA), th. elCvat ion of th2 to in rl c :.
to the spillway cr..-, ti.. ki,;,th of the section, and the material of which the section is c',1,strcted; on 'eo.

scetion show a cros.; s c fn f the apron. giving its width, thickness and matcrial, rind slhow the abntmcnt, or v:-:.h

wall at the end of tl-e snTi!'way, giving its heights and thick.ness. Marl: each section with a capital letter. Alo

sketch a plan: show t.., al-ove sCctions by their top lines, giving the mark and the length of each; the opi n.r s i-.-

their horiortal the abutmereis by their top width and top lengths from the upstream face of the Sl,:!-

way section; and outlin;e the apron. Also sketch an elevation of each k;'d of the s.iructure with a cross section c2

the banks, giving the de-pth and width excavated into the banks.

22. WATFR SUPPLY. The waters impounded by the above structure have (iot) ben used for a public wa'cr

supply since ..... y... ..... .6 -- ---------------.----.--------------
. .... .... ... ........ ... . .... ....... .. ... ......... .. ... ................... ..........................



,--5 -IT

7,-.. . -. ,: 4/

.. ...... .. .. -...-. .......... ...... ........... .,

... . .. . . . " -5......-.............

(A , , .. " , fi .. • , ... "

- -1

I ..-

) ;'. ",., ! ,.,- >i

' 1

I.> . , i

'f ca o eiina~ ni orc o b eto y k o ld ea d kjf

* ~ I

(Addc~

.~5S~i

.~- 1.

(.... ......... ... .. (s s s ; ~ . . . .. ....................... l .. .

'1



AMERICAN SOCIETY OF OIVIL ENGINEERS.
INSTITUTED IS.

TRANSACTIONS.

Paper No. 981.

LAKE CHEESMAN DAM AND RESERVOIR.*

By CHARLES L. HARRISON, M. AM. Soc. C. E., AND

SILaS H. WOODARD, Assoc. M. AM. Soc. C. E.

WITH DISCUSSION BY MESSRS. JOSEPH P. FRIZELL, BumR BtSxLL,
F. B. MALTBY, E. SHERMAN GOULD, E. W. HARRISON, FRANK C.

HORN, CHARLES S. GowKx, EDWARD WFlMANN, J. W~AIO

SMITH. E. KUICHLINo, R. SHIRItFFPS. GEORGE Y. WISNER,

EDwN DURYEA, JR., G. S. WILLIAMS, CHARLES L.

HARRISON AND SILAS H. W'OODARD.

PART 1.

HISTORY, DESIGN AND CONSTRUCTION.

By CHARLES L. HARRISON. X. Am. Soc. C. E.

The City of Denver, Colorado, with a population of about 150 (00,

i, -upplied with water by The Denver Union Water Comlany, a cor-

poration which was formed in 1894 by the consolidation of the Citizen-
Water Company &.nd the American Water-Works Company, both of

which had previously been furnishing water to the city and to private

consumers.
GENERAL CONDITIONS.

Denver is situated about 15 miles from the eastern foothills of the

Rocky Mountains. in what is known as the semi-arid region of thu

West. The clevation of low water in the South Platte Rivtr, at

Presenled at the mueeting of May 4th, 1904.



DISCUSSION: LAKE CHEESHAN DAM AND RESERVOIL 183

i rch dam was at an elevation of about 150 ft., where, on account Mr Wi',,,ri,-

te Ian, a radius of about 200 ft. would be necessary. Limiting .e
bt to those computed by the authors for the existing structure,

it apP rs that an arch of about 2v ft. thickness would be required,
,n stIL joing with that, it would decrease to 1-ft. or any greatei thick-

Ves that -as desirod, at the top, without increasing the stresses

tevond thoe which the authors allowed in the structure #s they de-
dnved it. " ir stress, as they show it, is about 240 lb. )er. sq. in., or

3 000 lb. per . ft., and, taking that as a limiting stress, which, all
ill agree, is a p rfectly safe stress for masonry of this haracter, a dam

jpigbt haveatbeen isigned for this place having a maximum thickness

of 25 ft., and from t at reducing to any desired thickness at the top;
that design being a s pie vertical cylindrical arch above the 150-ft.

contour, and being of aller radius below.
Another solution tha appears in this case, is to have designed the

dam as an inverted cone,nd the spot would have been quite favor-

able for such a treatmen\It will be recalled that the thrust of an

arch under normal loads is etlual to the pressure on the extrados into

the radius of the extrados-nht that of the center line, as is often
incorrectly assumed-so that, by varying the radius, the thickness, or
the total thrust to be taken by the arch, may be varied. Starting in
that way, it would be possible to make the dam of equal strength, but W
much less than 25 ft. in thickness at. tbe base, if such were desired.
Whether or not it would be safe involv 6 consideration of the permea-
bility of the masonry, and th t is possiblyan open question with some.

Still another treatment would have been to make the base of the
dam a segment of a sphere. and. recalling tlj~t the thrust in a spher.
ial dome is only one-half of that in a eylindrr of equal radius, still

less material might thus be used in the base of '4he dam, and then, as
the upward thrust of the sphere would have to e absorbed by the
weight of the mate/ial above it, the radius of th sphere would be f;
limited to that giving a thrust not greater than tle weight of the
material above it& equator.

These are olv oflered as possibile solutions, And tli 're may have
been reasons/ other than structural ones, for not adt .ting such
departures rom1 former general practice.

Not long ago it fell to the speaker's lot to design a dam for a spot
which seemed to be equally well, if not even better, suited for the arch
solution of the problem, and, as illustrating a purely arch design. that
location, the structure designed, and the structure built, are shown in
Plates IX, X and XI. This site was in the vicinity of Ithaca, N. Y.,
sl-out 2 miles from the center of the town, and the work was designed

for the Ithaca Water-Works Company.

THE Srx-MILE CREEx DAw.
Location and Conditions.-Six-Mile Creek, a stream having a quite

prec'pitous drainage area of about 48 sq. miles above the point in
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